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i W PROBLEM TO BE SOLVED: To provide an 

image processing apparatus that can cope with a 
plurality of applications and can have a plurality 
of effective variations. 

SOLUTION: The image processing apparatus 
includes a plurality of arithmetic processing 
sections 4 and a cross-point section 3 that can 
optionally rearrange the sequence of a plurality of 
the arithmetic processing sections 4, so that an 
input signal sequentially receives predetermined 
processing by a plurality of the optionally 
rearranged arithmetic processing sections 4. 
Furthermore, the input signal and output signal 
are a luminance signal, a color difference signal 
2^*«*or RGB digital video signals. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to image processing systems, such as an 
image change machine (video switcher) and image special effect equipment (video 
effect). 
[0002] 

[Description of the Prior Art] Drawing T 1 shows the fundamental block diagram of the 
conventional image processing system. 

[0003] This conventional image processing system consists of the processing sections to 
which procedure was fixed according to each application, and has circuitry of a proper, 
respectively. In the block diagram of the processing section of a color corrector 
application, and drawing 1 1 (b), the block diagram of the processing section of the frame 
memory read-out address-generation application of image special effect equipment and 
drawing 1 1 (c) show the block diagram of the processing section of a wipe signal former 
wave generating application, and drawing 1 1 (d) shows [ drawing 1 1 (a) ] the block 
diagram of the processing section of a background color generating application, 
respectively. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional image 
processing system, as described above, there was a problem of needing the separate 
processing section for every application, and since, as for those processing sections, the 
procedure was being fixed, the variation was also restricted. 

[0005] This invention was made in order to solve such a conventional problem, and it 
offers the image processing system which can respond to two or more applications, and 
can have two or more effective variations. 
[0006] 

[Means for Solving the Problem] The image processing system of this invention was 
equipped with the cross point section which can be rearranged into arbitration for the 
sequence of two or more data-processing sections and two or more of said data- 
processing sections, and it was presupposed that processing which set up the input signal 
beforehand in two or more data-processing sections rearranged into said arbitration is 
performed one by one, and an output signal is outputted. 

[0007] By this configuration, the data-processing section can be rearranged in order of 
arbitration, and it can respond to two or more applications, and can have two or more 
effective variations. 

[0008] Moreover, said input signal and said output signal decided to be a luminance 
signal, a color-difference signal, or the digital video signal of R, G, and B. 
[0009] Digital video signals, such as a color corrector, are applicable to the application 
treated directly with this configuration. 

[0010] Moreover, said input signal is an image synchronizing signal or a screen 
coordinate address signal, and we decided that said output signal is a two-dimensional 
screen coordinate address signal. 

[001 1] It is applicable to frame memory read-out address generation applications, such as 
image special effect generating, with this configuration. 

[0012] Moreover, said input signal is an image synchronizing signal or a screen 
coordinate address signal, and we decided to be the screen coordinate address signal of 
the three dimension in which said output signal included depth information. 
[0013] It is applicable to frame memory read-out address generation applications, such as 



image special effect generating in which three-dimensional composition of two or more 
screens is possible, with this configuration. 

[0014] Moreover, said input signal is an image synchronizing signal or a screen 
coordinate address signal, and we decided to be the synthetic keying signal which shows 
a mixed degree in case said output signal compounds an image. 

[0015] It is applicable to wipe key generating applications, such as screen composition, 
with this configuration. 

[0016] Moreover, said input signal is an image synchronizing signal or a screen 
coordinate address signal, and we decided to be the luminance signal, the color-difference 
signal, or the digital video signal of R, G, and B from which said output signal was 
changed by said data-processing section. 

[0017] It is applicable to background color generating applications, such as a gradation 
color, with this configuration. 

[0018] Moreover, said data-processing section decided to also output and input to 
coincidence the recognition signal showing a field related with said input signal. 
[0019] By this configuration, in each above-mentioned application, it can process on 
some screens or the part which became needlessness as a result of data processing can be 
cut off. 

[0020] Moreover, said cross point section decided to prepare more than one. 

[0021] It is connectable with this configuration in a different path for every I/O signal of 

said data-processing section. 

[0022] Moreover, said cross point section decided to have branching to two or more 
paths, and a binding function from two or more paths. 

[0023] Respectively separate data processing is compoundable with this configuration, 
after outputting a certain data-processing section. 

[0024] Moreover, said data-processing section decided to have at least two processing 
facilities of the same contents. 

[0025] Processing which negates the processing which processed the output of a certain 
data-processing section further in another data-processing section, and was previously 
performed by this configuration using the data-processing section of the same contents as 
the first data-processing section after that can be performed. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained using a drawing. 

[0027] Drawing 1 shows the fundamental block diagram of the image processing system 
10 of the 1st operation gestalt of this invention. 

[0028] In drawing 1 , two or more data-processing sections 4 perform and output the 
linearity and nonlinear data processing for which it opts beforehand to the signal to input. 
Moreover, the signal inputted into one of the data-processing sections 4 and the output 
signal 2 of an image processing system 1 0 are constituted so that the output from the 
input signal 1 or other data-processing sections 4 of an image processing system 10 can 
be chosen as arbitration by the cross point section 3. 

[0029] The image processing system 1 0 constituted as mentioned above can perform 
freely changing the combination and procedure of the data-processing section 4 by the 
application. Moreover, by changing the combination of the data-processing section, even 
if it is the same application, it becomes possible to obtain various results of an operation, 



and it can make an effective variation abundance. 

[0030] By preparing two or more data-processing sections 4 and cross point sections 3, 
according to an application, procedure can be changed or, according to the image 
processing system 10 of the 1st operation gestalt of such this invention, various results of 
an operation can be obtained. 

[0031] Hereafter, the application which can apply the image processing system by this 
invention is explained concretely. 

[0032] Drawing 2 shows the concrete block diagram of the image processing system 20 
of the 2nd operation gestalt of this invention. 

[0033] This image processing system 20 shows the case where it uses for a color 
corrector application as an example. 

[0034] The input signal 1 and output signal 2 of an image processing system 20 are a 
video signal by brightness (Y) and the color difference (Pb, Pr). An input signal 1 is 
inputted into data-processing section 4A of polar-coordinate conversion in the cross point 
section 3, and is changed into each signal of a hue (Hue), saturation (Sat), and brightness 
(Y). 

[0035] Next, the signal outputted from data-processing section 4A of polar-coordinate 
conversion passes along the cross point section 3 similarly, and color adjustment is 
carried out by data-processing section 4F of a gain adjustment, similarly, the output of 
data-processing section 4F of a gain adjustment is again changed into a color-difference 
signal by data-processing section 4B of rectangular coordinates conversion, reverse 
matrix conversion of the output is carried out by data-processing section 4C of 3x3 
matrices, it is changed into the video signal of R, G, and B, and a gamma correction is 
carried out with gamma curve prepared for data-processing section 4E of a nonlinear 
function modulation — having — data-processing section 4G of a gain adjustment — R and 
G — it is carried out B gain adjustment. Then, matrix conversion is carried out by data- 
processing section 4D of 3x3 matrices at the video signal of brightness and the color 
difference, and it outputs after a gain adjustment by data-processing section 4H of a gain 
adjustment. 

[0036] In addition, even if an input signal 1 and an output signal 2 are video signals of R, 
G, and B, the location of each data-processing sections 4C and 4D of matrix conversion 
and reverse matrix conversion is only changed, and same application can be realized. 
[0037] Drawing 3 shows the concrete block diagram of the image processing system 30 
of the 3rd operation gestalt of this invention. 

[0038] This image processing system 30 shows the case where it uses for the frame 
memory read-out address-generation application of image special effect equipment as an 
example. 

[0039] The input signals 1 of an image processing system 30 are a horizontal and vertical 
image synchronizing signal and a screen coordinate address signal. An input signal 1 is 
inputted into data-processing section 4J of a counter horizontal in the cross point section 
3, and vertical, and is used for horizontal and vertical screen address (X, Y coordinate) 
generation. If equivalent to the screen coordinate address signal by which an input signal 
1 is generated by data-processing section 4 J of a horizontal and vertical counter, **** of 
data-processing section 4J of a horizontal and vertical counter which is not used is also 
good. 

[0040] Next, a screen coordinate address signal passes along the cross point section 3, 



and inputs it into the data-processing sections 4A-4L according to each effectiveness. For 
example, when giving rotation, expansion, or contraction in a two-dimensional flat 
surface, two-dimensional affine transformation processing shown in a formula (1) by 
data-processing section 4C of 3x3 matrices is performed. 
[0041] 

Xout=aX-Xin+bX-Yin+cX and 1 Yout=aY-Xin+bY-Yin+cY, 1 .... Formula (1) 
However, aX, bX, cX, aY, bY, and cY are an affine multiplier (constant). 
Moreover, if the page turning-over effectiveness is given, it will process by data- 
processing section 4L of a turn modulation, if the burst effectiveness is given, it will 
process by data-processing section 4K of random-number addition, if effectiveness, such 
as a split, a mosaic, and multi, is given, it will process by data-processing section 41 of a 
linearity operation, and if the coordinate modulation effectiveness in rectangular 
coordinates, such as the flag effectiveness, is given, it will process by data-processing 
section 4E of a nonlinear function modulation. 

[0042] Furthermore, when giving the concentric circular effectiveness, such as a ripple, 
after changing a screen coordinate address signal into a polar coordinate by data- 
processing section 4A of polar-coordinate conversion and giving effectiveness by data- 
processing section 4E of a nonlinear function modulation, it is convertible for the original 
screen coordinate address signal by data-processing section 4B of rectangular coordinates 
conversion. 

[0043] In addition, these data-processing sections can also combine more than one, and 
effectiveness which is different by changing the sequence of processing further can be 
acquired. 

[0044] a concrete part [ in / in drawing 4 / the image processing system 40 of the 4th 
operation gestalt of this invention ] — a block diagram is shown. 

[0045] The image processing system 40 of the 4th operation gestalt of this invention adds 
the depth information on an effectiveness screen (Z coordinate) to the frame memory 
read-out address-generation application of the image special effect equipment in the 
image processing system 30 of the gestalt of the 3rd operation. 

[0046] In drawing 4 , the signals inputted into data-processing section 4C of 3x3 matrices 
are the same X coordinate input 42 as two-dimensional affine transformation processing, 
the Y coordinate input 43, and the fixed value (=1) input 44, and the operation of X and 
Y is performed by the formula (1) of two-dimensional affine transformation. 
[0047] The operation shown in a formula (2) as 3rd [ further ] output is performed. 
[0048] 

Zout=aW-Xin+bW-Yin+cW, 1 .... Formula (2) 

However, aW, bW, and cW are an affine multiplier (constant). 

If the division of Xout and Yout which were calculated by the formula (1) is done by 
Zout calculated by the formula (2), X after three-dimension affine transformation and Y 
address can be found. X and Y which are outputted by the data-processing section 45 
which does this division, and the Z coordinate output 46 serve as the screen coordinate 
address 46 of a three dimension. 

[0049] Drawing 5 shows the concrete block diagram of the image processing system 50 
of the 5th operation gestalt of this invention. 

[0050] This image processing system 50 shows the case where it uses for a wipe key 
generating application as an example. 



[0051] The input signal 1 of an image processing system 50 is an image synchronizing 
signal or a screen coordinate address signal like the image processing system 30 of the 
3rd operation gestalt of this invention. Moreover, like the image processing system 30 of 
the 3rd operation gestalt of this invention, a screen coordinate address signal passes along 
the cross point section 3, and inputs it into the data-processing sections 4A-4F according 
to each effectiveness. For example, if a spin effect is given, two-dimensional affine 
transformation processing of a formula (1) will be performed by data-processing section 
4C of 3x3 matrices, if it is made a random wave, it will process by data-processing 
section 4K of random-number addition, if it is made waves, such as tearing, a divide, a 
mosaic, and multi, it will process by data-processing section 41 of a linearity operation, 
and if the modulation effectiveness is given, it will process by data-processing section 4E 
of a nonlinear function modulation. If it is furthermore made a round-head wave, it will 
change into a polar coordinate by data-processing section 4A of polar-coordinate 
conversion. 

[0052] In addition, these data-processing sections 4A-4F can also combine more than 
one, and the wave from which changing the sequence of processing further also differed 
can be acquired. Thus, irrespective of rectangular coordinates or a polar coordinate, the 
processed screen coordinate is data-processing section 4F of the next gain adjustment, 
slice and gain processing are performed, and is changed into the synthetic keying signal 
which shows the mixed degree when compounding an image, and serves as an output 
signal 2. 

[0053] Drawing 6 shows the concrete block diagram of the image processing system 60 
of the 6th operation gestalt of this invention. 

[0054] This image processing system 60 shows the case where it uses for a background 
color generating application as an example. 

[0055] The input signal 1 of an image processing system 60 is an image synchronizing 
signal or a screen coordinate address signal like the image processing system 30 of the 
gestalt of the 3rd operation of this invention. Like the image processing system 30 of the 
3rd operation gestalt of this invention, a screen coordinate address signal passes along the 
cross point section 3, and inputs it into the data-processing sections 4A-4F according to 
each effectiveness, and 4I-4K. 

[0056] First, when generating the gradation pattern which is a basic pattern, a synthetic 
keying signal is generated in the same procedure as the image processing system 50 of 
the 5th operation gestalt of this invention, and two or more monochrome material 
composition by data-processing section 4D of 3x3 matrices is performed for this 
synthetic keying signal. Moreover, it realizes by making the polar-coordinate input signal 
of data-processing section 4B of rectangular coordinates conversion into saturation 
(SAT), and calculating a formula (3) by making a polar-coordinate theta input signal into 
a hue (HUE) to generate a rainbow color pattern. 
[0057] 

Pr = SAT x cos (HUE) 

Pb = SAT x sin (HUE) .... Formula (3) 

In addition, the addition effectiveness, such as radial gradation, and a wave rainbow, a 
shuffle color, can be attached by doubling data-processing section 4K of data-processing 
section 4A of polar-coordinate conversion, data-processing section 41 of a linearity 
operation, data-processing section 4E of a nonlinear function modulation, and random- 



number addition with these patterns. 

[0058] Drawing 7 shows the pattern of a field in which the recognition signal outputted 
and inputted in the image processing system 70 of the 7th operation gestalt of this 
invention is shown, in drawing 7 (a), drawing 7 (b) shows the pattern of a coordinate 
address clinch field, and drawing 7 (c) shows the pattern of the grid of multi- 
effectiveness for the pattern of the field outside a usual picture area. 
[0059] Although the signals outputted and inputted through the cross point section 3 were 
only a video signal, a screen coordinate address signal, and a synthetic keying signal with 
the 2nd to 6th operation gestalt of this invention Also output and input to coincidence the 
recognition signal which expresses with an image processing system 70 the field related 
with the input signal to these. Like drawing 7 (a) The field 71 outside a usual picture area 
of a case as the image was reduced with image special effect equipment, and the 
coordinate address clinch field 72 after a vanishing point of three-dimension rotation like 
drawing 7 (b) can be distinguished now, and it becomes possible to carry out the mask of 
the part. Moreover, like drawing 7 (c), distinction of the grid of multi-effectiveness can 
be attained and can also carry out a mask to the shape of a hound's-tooth check. 
[0060] Drawing 8 shows the fundamental block diagram of the image processing system 
80 of the 8th operation gestalt of this invention. 

[0061] In drawing 8 , the cross point which connects the I/O signal of the data-processing 
section 4 consists of at least two or more cross points, 1st cross point section 3 A and 2nd 
cross point section 3B. 

[0062] In the image processing system 80 constituted as mentioned above, the case where 
the recognition signal showing the field generated in each data-processing section 4 is 
used for the frame memory read-out address-generation application of the image special 
effect equipment connected with 2nd cross point section 3B is explained. 
[0063] For example, when dividing some screens circularly and giving effectiveness of a 
mosaic etc., the data-processing section 4 which performs mosaic processing, and the 
data-processing section 4 which generates the recognition signal with which the circular 
field of the magnitude of arbitration is expressed to the location of the arbitration in a 
screen do not consist of connection which not necessarily continued. Then, by connecting 
the recognition signal with which 1st cross point section 3 A which connects a screen 
coordinate address signal expresses a field with the path which changes with 2nd 
independent cross point section 3B which connects the recognition signal showing a 
field, it is not influenced by the connector of a screen coordinate address signal, but 
desired effectiveness can be realized. 

[0064] According to the image processing system 80 of the 8th operation gestalt of such 
this invention, it can connect in a different path for every I/O signal of two or more data- 
processing sections 4, and an effective variation can be made to increase by forming two 
or more cross point sections 3 A and 3B. 

[0065] In addition, although the example which made the signal linked to 2nd cross point 
section 3B the recognition signal showing a field was explained, it can carry out similarly 
about other I/O signals. 

[0066] Drawing 9 shows the flow Fig. of the procedure of data processing of the image 
processing system 90 of the 9th operation gestalt of this invention. 
[0067] The procedure of data processing of this image processing system 90 shows the 
case where it uses for a background color generating application as an example. 



[0068] In drawing 9 , the signal outputted from data-processing section 4 J of a horizontal 
and vertical counter branches for two paths, path **4Ja and path **4Jb, in the cross point 
section (refer to drawing 6 ). In path **4Ja, data-processing section 4E of data-processing 
section 4C of 3x3 matrices and a nonlinear function modulation and data-processing 
section 4B of rectangular coordinates conversion generate the background color signal 
4Ba itself like the image processing system 60 of the 6th operation gestalt of this 
invention. Moreover, lighting keying signal 4Fa which realizes the lighting effectiveness, 
such as the shape of a cylinder and a circle and a plane, is generated by data-processing 
section 4F of data-processing section 4A of data-processing section 4D of 3x3 matrices 
connected to path **4Jb, and polar-coordinate conversion, and a gain adjustment. Then, 
background color signal 4Ba and lighting keying signal 4Fa are compounded by data- 
processing section 4M of composition. 

[0069] According to the gestalt of operation of the 9th of such this invention, new 
effectiveness can be added like the lighting effectiveness of a background color 
generation application by preparing branching to two or more paths, and the binding 
function from two or more paths in the cross point section. 

[0070] some concrete image processing systems 100 according [ drawing 1 0 ] to the 10th 
operation gestalt of this invention — a block diagram is shown. 

[0071] The case where the effectiveness acquired with an image processing system 100 is 
used for the frame memory read-out address-generation application of image special 
effect equipment as an example is explained. 

[0072] First, the image (a) of drawing 10 shows the screen coordinate address signal of 
an input signal 101 included in the data-processing section 102 of the first sawtooth wave 
modulation. This screen coordinate address signal is modulated by the data-processing 
section 102 of a sawtooth wave modulation like an image (b). Next, the data-processing 
section 103 of a linearity split dissociates up and down, and a clearance 105 like an image 
(c) is made by it. Next, a modulation is applied in the direction which negates the 
modulation of the data-processing section 102 of a wave modulation [ ** ] by the data- 
processing section 1 04 of a sawtooth wave modulation. Consequently, as shown in an 
image (d), the effectiveness image which made only the clearance 106 the shape of a saw 
is obtained, without modulating an internal coordinate. 

[0073] According to the image processing system 100 of the 10th operation gestalt of 
such this invention, an effective variation can be made to increase by having at least two 
things which have processing of the same contents in the data-processing section. 
[0074] In addition, in the i mage processing system 100 of the 10th operation gestalt of 
this invention, although the example using the data-processing sections 102 and 104 of 
two sawtooth wave modulations and the data-processing section 103 of a linearity split 
was explained to the data-processing section, it can carry out similarly about the 
combination of the other data-processing sections. 
[0075] 

[Effect of the Invention] As mentioned above, the image processing system of this 
invention can respond the sequence of two or more data-processing sections to two or 
more applications by preparing the cross point section which can be rearranged into 
arbitration, and it has the outstanding effectiveness that it can have two or more effective 
variations. 



[Translation done.] 
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m^2i>mm cy) , feg (Pb, p r) ck&iRaflg 
^-efe*. A^M^itt, ^Dx#-evh«P3-esai* 

««0»W«W1»4 AKA^jSn, ftffl (Hue) , ^ 

st(Sat),»«(Y) oftftt^sns. 
[0035] a&m&tofDismti&m* AA>e>m 

^annciagaaagM f <om^tti££&g!^si©swaa 

SgP4 BT'SD'feiifK^^Sft^ ^cDtiJ7Jtt 3 x 3 
v h <J <y * XO^ffSaagP 4 C TjS*t h V -y V 

nxR, g, Boi»flws^Ka*sn, ^Mw^Msagw 

<D«WMSIg|5 4 E KfflSc^nfc: y ««T?*r>TliiE* 
n> y^>HSOi(W«H»4GT?R, G, BW>!S 
IJW, ^©fg, 3X3VhU-y^XCD«*$QJ13|S4 

-o«fioa»saafa5 4H-ey.Y>9i»^ m*rr*. 

[0 0 3 6] ftfe, Aft®^ 1 fc«fctftfi;73{I-f§2tf R, 
G, BOfi*««-^1?*^TfevhUyi'XS»43«fcCJ ; iS! 
v h <J -y ^ X^g&CD&iJWSailgB 4 C , 4 D ©<£B*^ 
*.£7-£ttT\ ISJ^OT^Uy-^a^^nlfllTfe 

[0037] h 3 tt, 3 co^mmm<Dmim 

[0038] ctoiB^ffl^B3 ott, muhxmmw 

[0 0 3 9] Bttt jaS^B 3 0 CD A^JfS^ 1 tt, 7j<¥*3 

co*^>-^©iiisijaag!5 4 j tcA^$n7K¥*3<fci>*Sia 

(X, YtfflO ^ijKtc^t)n?. 0 feb, 
A73«^ 1 ft^X¥fcJ:0 ; SificO^^>'^0«»Sa ; ffla5 4 

ni£7mi3&t3mm<Dti<y^zcDm»mmi$4 j tt^^ 

[0 0 4 0] ^»C, HS^«7 FUXfl^tt, ^7PX^ 
f > hat 3*51-3 Ts *S»*»i:jffi;i:fe»W«19»4 A~ 
4 LJCA^J-TSo m%.l£, 2^7t;¥®-ecOleie j ^t!£A$ 
fetti^/h«:j5S-rk#(ctt, 3 x 3^hU v t> 7,<Dmn& 

3335 4 c t-j£ ( i ) K/n-r 2 ^Xftry^ >&&mm*ff 
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[0 0 4 1] 

Xout=a x ' Xin+b x ' Yin+c x ' 1 

Yout= a Y • Xin+ b Y • Yin+ c Y • 1 S ( 1 ) 

{ib. a x , b x , c x , a Y , b Y , c Y (J;77-cyiS[ 

4ET'S5l1-5o 

[0 0 4 2] iSH[«i!©ra^R*«!»**«fiTi: 

[0043] cne.o»»*aawtia»e*^t> 

[0044] 04«u *ftw<Dm4<nmffi]tm<DmMm 

[0045] *«wo» 4 <Dmmnm<Dmmmmmm 4 
0 »±, ^3 onsso^fficoaitiaa^B 3 0 k *> # § a 

JB&lc, &J?IBB©#lff£1«$B (Z&flD **0*.;fefc© 
[0 0 4 6] 04K*5^T, 3X3Vh'J<y^XcO?i» 

(=1) A2l 4 4 XfeiCfYOMEWi 2^767- 

7-f (1) T^t^o 

[0 0 4 7] ^P>fil3#ecDtll^)i:LTS (2) tc^f 
[0 0 4 8] 

Zout = a w • Xln+ b w • Yin+ c w • 1 j£ (2) 

{IU a w , b w , c,li77-f>M 0680 

SC (2) T?#46P.nfcZoutT% * (1) T'*46 P»n/-c 

XoutfcJctfYout^rl^p-r^i:, 3^7t77^^M 

4 stcfcottiftsnsx* y, zas«a*4 6*\ 3# 
[0049] las (is *awoai 5 (Dmrnmnommm 
[0050] c(Dmmmmmm5 oit. mti-r'y^-f 

[0 0 5 1] ■ftfttagns 0OA2HB9 1 H\ *fgB^ 

©as 3 (Dmmmm^mimm^m 30 1 mmc, yumm 



5g0J3©gS 3 0£ffiJgffi0Bft*Oa!&B 3 0 N& B® 

*Kisufcawiffla»4 a~4 FtcA^-r^o 

jSS-r& 6 fcT, 3 x 3v HAy*X©ilW$a 

sBMc-est (i) o2^7E77-f >a«Maa*rfiv 

TfflIU fT'jyy, f-f/WK, tlfi'*, 

*HOjft«»C-r*!8:6tf. *W^WJfOW»«iaff4 IT* 

[0 0 5 2]%^ cne.©^»©ag|5 4 A~4 F«« 
*0^y|«0»!|ljlWi»4 FT*. X7^ 

x, WyWli;^ 8W*;&^iSf*B*©iBiMte- 

[0053] 0 6«, ^m<Dm6commnmcommm 

[0 0 5 4] CCOB«5aa^S6 0«, «fcLT/ty^ 

[0055] afisjaa^s 6 o cd A^/ft * i it. *mw 
<om 3 mmmmnmmmmmm 30 1 mmic, mmm 

Mimt> b < (iBSffiSZ K lsMmT°&% 0 *%iO 

s 3 cD^fifi^oa^Masis 3 0 n«u asassr 

KUXitiii'DXWy h9$33rjIoT. 

DfcMJMfi«»4 A~4 F, 41-4 KtcAXJfSo 
[0 0 5 6] g-f, — yT-fcS, V^T— isa 

a»4DT?a«o¥fesR»^ia*tf5. 

*saagP4 B©aie«A^«^*»fi (sat) ^l, 

fllIS8AM^*fiffi (HUE) tLt, ^ (3) © 
[0 0 5 7] 

Pr = SAT X cos (HUE) 

Pb = SAT x sin (HUE) ^(3) 

mmi®4 e, $Lmm<Di&»mmi®4 K^wsci: 

[0058] 0 7 tt % *mwm 7 <ommmm<ommm 
mmm 7 o tcfcvvr Atb2rrs<fc 5 1 ufe«8"jfl**^ 

■?mm<D'*?->*7jiL, 0 7 (a) «W5»B®n^ 

07 (b) itmmTvisxffio&Lm®, 
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©^2-^$\ 07 (c) (iV/l^8t|Ji©fl-g©/^— 

coo59] mznmm zfrzme comtmmTit, ? 

wmmmTYisMm. ^^-m^^x&^rc 
t>\ mm^mmm7 ox-it. cneac, xtimmmm 

£U 0 7 (a) ©£?{£, @J#!|t^mS«THfl!?: 
JBS/hLfc«i;3^«^0*^iliffin^7 IV, 07 
(b) ©£?&, 3 ^7T;|HlK©m^Ji(K^ffi«T F U 

^rvX^-TSC t^ojHEfc^So 3=fc, 0 7 (c) ©<fc 
vie, -v;l/^*(7D?H-@cDESiJ^pI^tc^:f), T*tS? 

coo6o] 0 8&, *ftw<Dm8<DmMKmcDmmm 

1^18 OCDSWS*fi)c0^^-ro 

[0 0 6 1] 0 8{C*5^T, ^H$a«gfU ©Affi^f! 
Wn^nx.f-i'yMi, m 1 ©^aXsfWV'hgfl 
3 Afcf^W^OXtf-t'VhgPS B©4>&< £&20£( 

[0062] J-X±©<fc 5 lc«fig$n/-cH{f &Jl=gB 8 0 

«^^§g2(Di'UX^^hg|5 3 BKlgl^Wfi^S* 

[0 0 6 3] MO-gP^R^fCg^-pT^lf 

vmm$.it&?wiimn*£tt? zmnmmi® 4 tit. 

-rssBUffl^^sg <• c t% wg7 k u-x«*t ©$sr 
tc^»$ n-rmm<omm^mm.t %> c t #t»* 5„ 
[0064] c<D&?r&^w<r>m8<Dmffi&m<r>mm 
mm^msoiz^nn, ?vx#'{ybffl3 a. 3B£ 
«»«»«• sc «»©»j»ffla!iS4 ©xai*; 

[0 0 6 5] &*5, »20^nX*^VhW3BK«tt 

tz>im*. mmtti&irmmmt i^tmic-D^xmrn 
[0066] 0 9«, *&w<D?B9(D$mmm<Dmi»m 

1^19 0©i*WtoS©#M©:7n— 0£Srr„ 

[0067] ccommmm^m9 o©««&yi©#ii 
it, mtL.x>^v>7>f=7^y k*5— 

[0068] 0 9ic*ji,^s im-^^xsmm.<^>ti^y^ 



©st»$&JiS5 4 j *^ & hj^jl ^nx^>h 

SB (06#I) fc43^-»T«B8®4 J a tm$&®A J b© 
~0©«S&£#-«2?ft5<> !|8S&®4 J a fC*5V>T«:, * 

mi<o& 6 ©uss^iKDiii^iaase 6ot mmic l 
t> 3 x 3 v h y y * x<Dm.nmim 4 c , ttimwm. 
«H©»jM&aas4 e, iS3a^^«ioawsaagi54 b 

lc£0/ly ^^7'»F*7- <I^4 B a ;£©&©©£ 
'J >y * X©iiS**&Jlg|5 4 D , ^«$&©ift*ffl9Uff 4 

a, y^>»Bio»jic«iaa5 4 Ffc*oTs r 

<<-y?*—mm f a^4i?n5o *©»» ^«o» 

b a fc^-rf-'C yy*-it4 f ai^isns. 
[0069] c<D&or£*mn<Dm9<onm.mmiz& 

mm- h (om&wm*mt zctic^o, ;^*w>> 

yYiJ^—^mM^<0=y^"r^y^^.<0^olz, Witt 

[0 0 7 0] 0 1 Oti, *5gB^cD^ 1 OCOHSS^StCcfc 
^Si^5flfflSS 1 0 0 ©JM*tt&-»«iSBI*5Vro 

[0071] nMfcftaa&B 1 o 0T^#p.ti5^j*%> 0>j 

[0 0 7 2] S-T, 0 1 0©Wt (a) ltm.W<D<DC^ 

K>wm®<Dm$-$m%!> 1 o 2 icxzxwm 1 0 1 cdb 
zHuxfi^tioc^oaawowjiAaafiPi 0 2^ 

(b) OJ:5lcaB?n5. iJgX^'J 
>y hO^SJaagP 1 0 3fc<fc-3T±Tfc#«3nTlM* 

(c) oi^aHiiH 1 0 5#-e#5. ^tc, ©cirojg 

MSSPl 0 2 0^W«:tT^m-r^lRl(C^li«:AHt«„ * 

©is*, mm (d) (c^-r^^tc Rgn©^m^? 
n-rtc, mm 1 0 6 ^©c €omc ^itsaamm/m 

[0073] £<D£o &*R01©» 1 0 <D$ZffiBM(Dm 
[0 0 7 4] ftfc, *^©^ 1 0©SISii^ffi©BffSa 

©siwiaaas 102, 104 tmzxyv y wmn® 
»mmffio)M^{c^x&mMicmm*imx*&%>o 

[0 0 7 5] 

[^0^©^*] w±©«fc o K^m<omm9mmmt, 
m&<Dffi.nmmi$<Dmmit{imc&zf®z. *sm& ?ox 
x^^bffittmifzctic&t), mm.m&icttj&x*%. 



(6) 



nm 2 0 0 3 - 6 0 9 8 5 



im i j *jsw©» i <nnmmm<Dm®.wmmo>m*. 
m 2 ] *aio» 2 ©^j&flB©nflMOJi&B©A<* 

ffj&#t$0 

[0 3 ] #f£(W©SfI 3 ©|l|Jim«i©iIi«i!aa=g«©Jlf* 



[0 4] *&W(Dm4<DmmBmcommwmwici5i} 
im 5 ] *»93©* 5 ©£ffl0£ffi©Hffe&a&H©M4* 

[0 7] *awo*7o*asjB«BoHi»«ia«ii»«:43i'> 

>\ 0 7 (a) ttttJtoBBBttfiSW©/**— 0 7 

(b) itmmr Fw«f»)iiL««o/w-^ 07 

(c) «v;l/?-$E&S©fl-g©/** — v 

[0 8 ] #S§tE©?g 8 ©&ffl^JIB©B4M!l9!&S©l£* 

[0 9 ] *&mcom 9 ©^^©wt^ass©^ 
mm<D^m(D7u— 0 

[010] *mw?>m i o®^&ttej;«MMvitt 
[011] ^*coi®#saa^gcDS*w*«fig0, 0 1 

1 (a) «*9-:3U**ffl3fc©fflSiaS©«j80, 0 1 



i (b) imm&mjsm&<oyi'-i** : evnfrmis 
7Vi'7>±&m&<D9amm>mfm* 011 (c) «y 



1 0, 2 0, 3 0, 4 0, 

1 0 0 mm&m&m 



5 0, 6 0, 

0, 
4 A 
4 B 
4 C 
4 D 
4 E 
4 F 
4 G 
4 H 
4 I 
4 J 
4 K 
4 L 
4M 

102 ©crott£M©MiM&aap 
1 0 3 mB7,-?v v hco^»saaai5 

1 0 4 <DClpt)ttKI|CDWVA9ff 



7 0, 8 0, 9 



[0 1] 



[09] 



1 A*J«* • 




2tH±«# 



90 



4Ja«ttft, 
4C— [ 



3M3 7MMX 



4E^ gjjfg 



3 *axiK<r>MI 



YPbPr 



,4J 



1 4JbfcO<2> 



4Ba— ^ 



T 



1 



~4A 



c 4Fa 
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■IMIIUI 




mmi 



1 xatt* 



[02] 




3 



*4B 



4C 



L 4E 



4F 



•4Q 



TOUT 



4H 



-2 a* 



20 



YPbPr 



3 *P;M*-f >MP 



[0 4] 



4K 



^4L 



3 tnxJMirhto 




>46 



[0 7] 
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[05] 



[06] 



•4B 



^4C 



43 



41 



4E 



l 4J 



•4K 



50 



4F 



3 



,4A 



3X3 



4B 



4C 



~ 1 



46 



4J 



rax 



"4K 



4D 



'<B55S> 



3 <7D*7te«f>MS 
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[08] 



.80 



:□ 

t * 

£3 



□ 



3A 



..... 



SB 



[0 11] 



OnpuO 



Hue/Sat^ 



h YPbPr 








RGB 








KH 

*-> 




ma 

> 




s 


<<Xi^Ut> 



( C ) Onput^ 







p 

11 





(d) 



BT1 



H4 




(10) 



^12003-60985 



F*-M#^f) 5B057 AA20 CA01 CA08 CA12 CA16 
CB01 CB08 CB12 CB16 CC01 
CD01 CD11 CD18 CE08 CE11 
CE18 CH05 CH18 
5C023 AA06 AA09 AA13 AA14 AA21 
BA11 BA15 CA01 DA04 



